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ABSTRACT: 

PURPOSE: To adjust a gap in a non-contact state by providing a reference 
value detection means, a reference value detection and drive control means and 
a gap adjusting drive control means and detecting a reference value without 
bringing those means into contact with a printing surface or paper surface 
under pressure and performing the positioning control to a gap set value on the 
basis of the reference value. 
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CONSTITUTION: A carrier 45 loaded with a printing head 30H is mounted on the 
carrier guide shaft 41 movably supported on a frame 1 in a reciprocally movable 
manner and the adjusting cam 61 engaged with the shaft 41 is revolved to move a 
printing head to adjust a gap. A reference value detection means containing 
the detection bar member 64 attached to the shaft 41 and the gap sensor 65 
fixed and arranged to the shaft 65 and detecting that the gap becomes a 
reference value on the basis of the relative position of both of them, 
reference value detection and drive control means 11,12 rotating a gap motor 
60M in a predetermined direction until the reference value is detected and gap 
adjusting and drive control means 11,12 revolving the motor 60M until the 
reference value becomes a gap set value from the position where the reference 
value is detected are provided. 

COPYRIGHT: (C)1994,JPO&Japio 



07/20/2004, EAST version: 1.4.1 



09)B#H«awf (j p) 02) ^ ^ ^ |^ ^ (a) am#m&Mtt 

#M¥G- 135088 

(43)&MB ¥JjW(1994) 5J!17B 

(51)IntCL 5 KNOT JrnaE9#^ FI ttWS^nR 
B 4 1 J 25/308 

B 4 1 J 25/ 30 K 



SSffi* *H# SM&Sott l(i 8 I) 





*fJ8 s F4-290249 


(71)ttSSA 


000003562 










(22)mHB 


¥JR 4 ^(1992)10^28 B 




*«HJiHE1>@ll2Tl 6 #13^ 
















i«!lffl£S±CHr*C:57<)#ife ss« 
















bi 






















(72)HBJ# 


m m-a 








ttffl»ffl#?B*CBIT*C:570#*& 














(74)ftSA 


m± ft* cm*) 











(54) umozm •f)>*o>¥* -j immm. 



(57) GfzD 



[«bft] a*ffl^ai#a (64, 65) fc&Mfl*itiB 

Utm&k (11. 12) h^vTlBHBWWmS 
(11, 1 2) fcfcftlt. (C) SrEU^ffll Pfl 




07/20/2004, EAST version: 1.4.1 



1 

•v rzmmti r y y 7 7H6Hfit*j^-c . 

ffifB* -v 'J 7#-f FyY7h (dRfftt & #lfc*tai' <-» 

ffiucio** 7 T-agewi t * o i t *«iaj f - s s 
*wn*aj#ai: . mmmtuztit t x^ 

RJtfci: •y7 >; &-^2r|nlt!i$-ti-|,^-v 7 7* 

PSIBii3HJ#P¥& k , SrlStt^c: fc *«r«k 57" y y 

[0001) 

[ *^±of w^Sf ] *$mi. . 7 y y -y tW 

[0002] 

tzmmz^-th J: a tjassfifcry y^-ete, ep^ 

*IS<7)[6]±i:6p^-y H^MMSSfrfc, EP^-y H 

t en^a^ssMt^co^-v ■yT^jiiE^iSSjKc 

[00 03] ZZX\ **\)Ttf4 HW7h(Ctt«i 

»i4taatsitfc^+yTfc9i^'y h 

* y 7#-r h >-v 7 h * 7 A(cw«retfc£fs 

U d^-v'JT^ K5/+ 7 h Afc 
^m&tdi't-fZm&Zit&Zklzl:*). Ep^yH 
ffll2:^»$^-C^77lSS-fSJ:dt»Ji!tL-C^S. 
[0 0 04] LfctfoT. 09(^1-1 a C fltflfV 
-f +- F 7 hm&wep&w K4 5 (%3&0<&&*g- 
{i^i«4 6.46) SrEP^ffll P|c*rtS*utffl«P 

iz*m$itx3»&mo£ -yrGcommm chr 
(o) 3 saaju zcnmzm&t i**Rm 
ftizmjmmmmz-ttitf. x-YyrGtwi&mizm 
mtizktfxzi. 

[0005] 

IftfiWtffllLX o k? mm A»A»4fle*flBfMcJ:S 
«SP^S=5fffE*'C3*S*Sr»-Witf'irfe*v^T. 

ffgt L=5rf*h.fef&£>-f . *»o£p^-y H4 5 (Jf-v y 
7*H H>-*7 h4 1 ) OiB»flffi£flMte-?£«3gfi< 
h&Zkfrtzfttglzaxh&kZ^X^l. 'J?LX'i>W 
E7J**7<£ < *4 1 . 7 rGSriS^ffifciEiifcifflS 
•fhZktmL<ts:UZfr*)b\ JfflfcM8ffitta«&e 



(2). ^§8^6-1 3 5088 

2 

[0006] *»iflwa(Wi. ** y7|»#»*C 

imj)^mmi,zfrz_z>mm%x'i&3Ahcr>yv >?<7) 

[0007] 

10 ^77llMBli. 7l^-i»fc»IHlEfc:£#3*ifc 

yr^-f h^7 Mcep^-y Kaqsnsfufc** 

y 7£ffifJMTOcg»U 'J 7#-f Fv* 7 
ht^-TI)iraS^AS-[lHi)LEP^7 h'd$r^fi)$^ 

•c^r^ vrsmti ry >-^^o^^ -y 7iws!auc*j 
■f •&^<i«itfj^t . a*ffl*^ai$ni.ST^7 

20 St > IW«3^ajS*ifcttll*»4>^«H: 7 h Ztit:*? 
[0 008] 

[ftfflJ ±IBII)Sfc:J:6*«Btctt. ^-yr*gewi 
k *o k * (c^ v r-fe o S <* p t^r-v y 

T^'>f Hi/* 7 h k-*«=5r«iaj^-aWf:^ 7 7t 

30 ft*. CiT, ^ J r7 7lBS3lK(CA-?>i:. imttiB 
df*7 7'-fey-t$r^tf^ffi^tb^g*i 

mmfflw^mmz , y 

* rdp * 7 r^&- ^ &snM«rr & . t , 

fflSSKEp^y H*a»fcS*S-fr=Sr< k tESFSr^* 

7 7DIS£ ffialA^ i UlWtCff 1 1 . 

[0009] 

40 *7*yy^{4, iai~ii5tc^-r*D<, a*w^it* J H 
7h7*yy^t$^ aoaseiaama (64, 6 
5 ) k«^«^ai»$ij»#s (ii. i2)t^7 
Tfflmmmm^& ( 1 1 , 1 2 > t ^istt, ffl^p^ 

fcffla*»oiB«ta»iiaw-6i to-cs m&k ztt. 

[00 10] 02~H4CfeV^, KiEP^ffll P£i 
7 AT\ -f-oflttffi 1 s , 1 S (Cli*+ y 
T^-< Kv*7h4 1 ko-5^-v7h5 1 k#W£Z 
50 tlTl^. 9l*^'yH3 0H»i. *+y74 5fcff«S 



07/20/2004, EAST Version: 1.4.1 



(3 

3 

it. HI. ®2lZ7fif* J r , )T*-?40M, xmy 
yb4 2, 4 2, 94 S.y^Ktl'h43, *-*VTmb 
0»4O*fcfr4>$r4**yrBfl»*R(cJ:r>"C. ^ 

ilS. o-5H7h5 lJifflfKiM 5 0 

[00 11] ZZiZ, ^V-yTmmMte, 04fciS* 

*n< . fc&^ffli^ffl i sots®* i Hrt(c±T&rt«wrir 
ffiizmmtiK* -v y rxr-f h 7 h a i t . * -v 7 10 

.IfctCfcoT, EP^'y H3 0H(&df^U74 5ri:EP 
^ffll Ptc*fLT«HSBSS*^ 7711^3 l><?) 

"0" . "1" , - "4" ^!«g#A6 lSrHiWag^ 

(tt h z t iz x <o momzmtt & ; t s . 
h i &F#mm 1 o rto** 7 tksh 

2 0Gfc e fcoT-fe7h$it, ^7 7l®gifcWM?& < 1 
1. 1 2) T'§»pg£iiS. fcfc. ISS^A6 Hi* 

[00 12]fW««10{i. Hl(C*t*D<, cpui 
1, ROM12, RAM 1 3 , *X J- 3 y ta-^ t CD 

1 5 Cttffl 5 *^ >y KBBttlUK 3 0, *+'J TRHII1I8S4 

o (dfYurt-^40M) , ffl«aoia»5o*jj:v 

7 rgBfij@& 6 0 *««$*IT V>* . 
[00 1 3] iifc. ±fcH5t* 
"f J: 3 (C. fflfflllft&Mf 'J 7 #4 K x-v 7 h 4 1 til* 30 
SiU:L^^K^ti5^*-a5«64t. *<7)T«6 4 

d t coffl^eatc j: o warn ( o n > -t h -y r-b 

6l5rlHll!j$^TEp^7h"4 5i:En#:ffilP (ifett 

(0) 3 fcfcofcfcSfc:, ^-V7 7Mzy-»)-6 5# 
O N t J; ^ SrfiSfcii^T^-V y T-fe 5 £ 7 

v-a i KiurMuf. *jc«w£:E«fci*!M-*£ 

5 7 «yf4lf*»fe»«-«Uf Lfc*«->T. ft 40 
fcOfcKEP^y K4 5£Ep^ffll P (fflffiS) (cffifi 

Cfc=5r<, 2£iSti&^*y-7M6S£fflv^o«a 

[ 0 0 1 4 3 <Mc . a^€^ajiB»Si|ffll#g{i, ±IBS 

wnsaj^a (64, 6 5 > tzx ->x&mtmitizti 

-C'tt06OSTl 0(ciKt*EI*) tlsHlKS*6¥a 
"C. Hlt^tCPUl 1, ROM1 2*>£>&v , H60 
STlO-13-CHffSitS. 50 



1WP6-1 3 5088 

4 

[00 1 53 t&;b*>, ioHSftW^-^. S&MftfiW) 

•yrmmmmmm^m (11, 12) t^issgwM 

0M£lXr-y7--fo*[fil!|g£-£ (ST10).^7 
7Mry-?6 5#ON (ST1 IOYES) ttc-ytztZ 
'bTEBEffjfct* (ST12) . -etTHlfDRAMl 
3^)H»Ettxyr* toTJBKStutjaR^t'J 1 3 
COJgffcCS:^ (0) fcf * (ST1 3) . JSRCJi, 

* (0) T'&^ "N" fef ST1 3T12 

[00163 ttz, *v v7fmwmiw$ffl*. c p 

Ull, ROM1 2kA»fett«S*l s ^77*^6 
5^'ON (ST1 1C0YES) t ^-sTt^fc^-fe 7 
h §it^-V 7 7m^ffi n 1 5rS ^T'^r^ 7 7°^:-^ 6 
OMfcBKfMW* (ST 14-2 0) . 

[00173 tich*>. zff>m.m<r>%&. -mm& 
mszmm- & tMz . ^-v 7 ret£» 2 0 g-cht 7 h 

ZtlttvvTWLfemnZmL*) (ST14, 15) . 
X* vT*-? 6 0M<r>®Wjfo$%ttimXTv7W 
XSrmffi (ST16) U. i«Kaj{cJ:r>T«4ofc|B| 
K^[6l^-?-C!0^XT77fSCX/i(t|IH6$^S (ST1 
7-19) . ST1 6t^-t?H«5£ (X=nXk-c ) 

fc-eofHRkti, romi 2fc«iW$itT^S. ^<7)H- 
»k«. ^7 7t-^6 0MtOX7 i -yr^gt Uf 

7 rnifii§ *t«^(ctjits 7 7'G^t.et cdh8 
7«x(i, hi cistxf vTis^t u 1 3 xt-^ie 
[00183 ate, zvmmMvmmwth. 

7 7 ; E-^6 0MTP1S^A6 1 SrlUitl^^ EP^'s y 
H 3 0 H t Ep^ffi 1 P ( -fe 7 h §it7tfflMT'i. «k 
v\ ) tO^(0^7rG2:«*fi[Cmtf. 5 
(0) ] kti. uC0tStt^-C^f+77tyt6 5 
j^ONt^ritaatfe^T. ^77°-fey7-6 5&H^ 

[00193 mmmomzmmit:** vtim 

n$r-fe.yf-rS. =?*77l&5£&2 0G2:ffllvCfir3. 
aiSmfcfc(tl.ll^ d r>77-G<y)tt{ittS^|S:<iT' t J: 

aj«»Mfll#S*»*f 4 C P U 1 1 Ji^ 

6 0M£1Xt7 7*#C>£[h1!8k§-£I> (H60ST1 

o) . a^<i^ai#s^«*fflSr^aif &ao*o^ 

7 7-fey-t6 5* { ON-f|, (ST1 1C0YES) ir^S 

( ST1 2 ) . L^*>'->T. H^dr-V77-G^* [* 
(0) ) fc«rofc<0T. SiiffiC^ "0" b?Z> (ST 
13). 

[ o o 2 o 3 ?&t , v7inaBHm¥ft ( 1 

1 , 1 2 ) li. =¥+»7We»2 OG-C-b y hZtti:* 



07/20/2004, EAST version: 1.4.1 



(4 

5 

*-yT&%mnZmL$> <ST14, 15). ZLT. 

v F 3 0 HSOEP^B 1 P IZftt&mfrft ( ^ 
•y 7^-^ 6 0 McDMWJft ) £-£t?-e^i» ( Xf 

vrm) xi%m-rt (sti6) ttiiiz. ^77* 

&(ST18 or 19) . Lf^iot. ISS^A6 
l^A-UT^ Fi/-v7h4 lSr^t-LTEP^-y b'3 

0 H £M£*£ft^Irr !> COT. -y 7l&£ffi n fciE 

[ o o 2 1 ] iss$rrf££. cpuini Sffcxyr 10 

1 3ClCfS1£§ix-0^£IScC$-, (C = 0 ) n 

[ 0 0 2 2 ] U> IX. ;^HttM(c<J;ii(i\ asiffift 
(64. 6 5) fc«*ffi$a»SiJfflI^& ( 1 

1,12) vnmmmmm ( i i . 12) 
i: mif. ( c ) z®^® 1 PBMffl»ej«ffi 

iJgStfS^tSKftfiiU .lilt^t lX*f*-y7 20 

[0023] mmmk&m (64, 65) 

6 4 b. ttenxj vt^J $ v -y1-mfrt>tcZ>*r 

^•yrGummm (c> t^^ti^t*. ^7/-t 

>"9"6 5£®%.-ftllfk\<WX\ mmffi&X'IglZjEm* 30 

^•y7°i»f)»'T'#s. »sffi (O omitzm, 

x h m-h tz&mit& z t hnx-mmmfo \ 
[0024] ±tz. mmmftWM*®. d 1, 12) 

z 1 xf-'yT^^m&zvx'fimtiLtztix^&ff) 
x\ mm& (o z-®tjEmz®uiX'$i. 
[oo25]^t,^+ -yy-msmmmw^® (11, 

1 2 ) T'cOgiftJf -y7Hgf&K. (C) 5:4-11] 

W&fcfcfTSJlgc^f-v y 7°Go^ *)Xr- y7®.Z1}[l 

»uzmizmmim&kztix^z><7)x\ dmn*?* 40 

•yTlSgfc-JfffljItfi^l,. 
[ 0 0 2 6 3 ULhOHJIWCIi, SB«6 
4<9**iJ7#-f h'j"V7b4 l^KWtS-H*^ 
t U*^tHA'-g|5ff6 4 5r-3|s:vN'-h LTV^\ 

ajyN'-gpw 6 4 * . 0 7 t^-r J: a izm 6 4 sf+^agas 

6 4D%Xy4 H«t LTfc 1 6 4 BTttff TTIBfcJBfiR 
[0027] %t>lZ. dfA-UT^ Hx J f7h4 1 fcM 
tf. Wi«H8lCiSi-J:3lC#-ip!;T^ b4 50 



^¥6-1 3 5 088 

6 

lfcW&SU 1 EtX?A7UT4 1 FfcHWt. 
4 lESr|sliinJtg*^ll^nIfigt«)SLTfcWf, 

«*tf#R (64, 6 5) tras^ a 6 1 k <Dffl«(ag 

t«W)fc«(C, Ep^s y F 3 0 H £f»Pg tTS^ffi 
(C) SrH^fciEffifc&ifJStfSClfctfT^S. 
[0028] 

rafflBUfltt¥g J: «y 7HSI0Kl«iJfflI#St £K 

<maju lt^t-v •y7isg<a^{aa^M6 

tmtim&tztixmarc. *c*>y7°mmz#im 
-era ■ mit*?mmitft*.ib t h<,zmm%x'& 

[Effic0lS#^iKBJ] 

[0i ] *mmzmm<Q±i<zmmmm&tz 
ibomx-foz. 

[H2 3 Ht<, mmmmm-it:v><mti> 

[03] 11 1<, TOHT'^I.. 

[04] isit<, mmrzhh. 

[05] Ht<. ffiWWmj^SSrRWtSfcA^HT 
[06] |i|t<, ®mWfflthtz#><r)7v-1-*-y 

x-hh. 

[07] Ht<. «aj^-iw*wagew*K^ftfc» 
<o0-e*>5. 

[H83 Ht<. ^f+yr^F^7hi:«iaj^-gS 

[09] ft*w*ft***fc*>oeffra* 
[«F-?oi)iBB] 

1 7U—& 
IS fflgffl 

10 ©jfflia 

11 c p u ( mmunwmmm. -y nss 

12 rom ( mm®\ti®mmm*& , -y ?wm 

1 3 RAM 

13c jgyty 

13X Xr-yTm^^'J 

2 0 ^/n-*;u 

2 0G ^-y7lftjg« 

3 OH W^A.-yF 

4 0M df^DT*-? 

4 1 *+yr^ H>' J r7h 

4 5 **D7 
50M fflgBMO^-^ 

5 1 D-5^7h 

6 0M dfA-yrt-^ 
6 1 IIS^A 



07/20/2004, EAST Version: 1.4.1 



(5) 



^¥6-1 35088 



8 



6 4 m><Httt {jmmm&») 



AO 



6 5 **»,T*y? (mma&m 



CPU 



[01] 



12 



13 



ROM 



13C 



20 



RAM 



1/r 
20G | 



15 



4i 



30 n ,40 if ,50 



4 



45- 




4- 



60 



*W7 



30H ^AOM ^50M 



65 



[07] 



-64 



LJ — 64D 



1 

11 C P U ( X*{S*tBB»W»#ft, v 7HBH»iO»*S ) 

1 2 rom immmmm*®. *eryrnsmwmm 

30H W^vF 

41 **V7#4Yi"r7i- 

4 5 *+>J7 

6 0M iftvr*-* 

6i sbs*a 

64 asux-aw mwMkmm 
6 5 jf+»r-fe^(a»a*Bj#a) 



[02] 

42 41 30H 45 43 



[03] 



42 



w ' -i Wj — 



,40M 
-15 



1S 

^60M 50M 



41 



'6* 



P IP 52 51 



65 



51 



52 52 



,1S 



64 



07/20/2004, EAST Version: 1.4.1 



(6) 



3 5 088 




07/20/2004, EAST Version: 1.4.1 



(7) &m¥6-\ 35088 



[H6] 



1 Xr-v/7^6Bfe 



ST 10 














X= n x k - c 







14 
15 

16 
17 



.18 














£ 13 fc 



J9 



C = C*X S 



ST 20 



07/20/2004, EAST Version: 1.4.1 



(8) 



!Rp|l¥6-l 3 5 088 



07/20/2004, EAST Version: 1.4.1 



Notices* Aia^^e. fr^^f^ °f J P &-l~$JoZ% 



Japan Patent Office is not responsible for any tl^t^^c* ef ^ 

damages caused by the use of this translation. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the gap adjustment equipment of a printer. 
[0002] 

[Description of the Prior Art] It is important to set the gap between the formation of small capacity of a print head etc. 
to improvement in printing precision, a print head, a printing side, or a form side to the proper set point by the printer 
formed so that it might print in the form which drove the print head and was guided in the printing side. The set point 
of this gap is very small. 

[0003] Then, by making a print head carry in the carrier with which the carrier guide shaft was equipped free [ both- 
way sliding ], supporting this carrier guide shaft movable on a frame, and rotating hand control or a motor for the 
adjusting cam which engages with this carrier guide shaft, it forms so that a print head side may be moved and gap 
adjustment may be carried out. 

[0004] therefore, as shown in drawing 9 , the form P guided printing side IP is contacted in the print head 45 (when 
there is ******, it is ****** 46 and 46) of a wire dot method - making the reference value of the criteria location G 5 
i.e., a gap, - [ - if zero (0)] is generally detected and only the specified quantity makes an opposite direction rotate an 
adjusting cam after that, a gap G can be adjusted to the set point. 
[0005] 

[Problem(s) to be Solved by the Invention] Since a print head 45 (****** 46) must be made to contact conventionally 
[ this ] the form P which was rich in resiliency by small thrust according to structure, it is cost quantity from touch 
sensor 46S attached at the tip of ****** 46 being made highly precise, and it being necessary to make precise the drive 
of a print head 45 (carrier guide shaft 41) very much. If thrust becomes large, and it is when about [ that it becomes 
difficult to adjust a gap G to the set point correctly ] and a form is the impact paper, it will also generate un-arranging 
[ of soiling the 2nd sheet or subsequent ones ]. Furthermore, since an adjusting cam must be carefully rotated in order 
to control these troubles, the time amount for detecting a reference value is also the factor which bars starting printing 
improvement in the speed for a long time. 

[0006] the handling to which the purpose of this invention can carry out gap adjustment correctly and quickly by non- 
contact - it is easy and is in offering the gap adjustment equipment of the printer of low cost. 
[0007] 

[Means for Solving the Problem] The gap adjustment equipment of the printer concerning this invention It equips 
movable, the carrier with which the print head was carried in the carrier guide shaft supported by the frame movable - 
a round trip - In the gap adjustment equipment of the printer which rotates the adjusting cam which engages with this 
carrier guide shaft, is made to move a print head side, and adjusts a gap A reference- value detection means to detect 
that the gap became a reference value with both relative position including the gap sensor by which fixed arrangement 
was carried out with the detection bar member attached in said carrier guide shaft, It is characterized by establishing the 
reference-value detection drive control means which rotates a gap motor in the predetermined direction until a 
reference value is detected, and the gap adjustment drive control means which rotates a gap motor until it becomes the 
gap set point beforehand set from the location where the reference value was detected. 
[0008] 

[Function] In this invention by the above-mentioned configuration, when a gap becomes a reference value, the relative 
position of a carrier guide shaft, an one detection bar member, and a gap sensor is adjusted so that a gap sensor may 
turn on. For example, since what is necessary is just to fix in the location which turned on the gap sensor, it is easy. 
When gap adjustment operation is started, a reference-value detection drive control means makes the rotation drive of 
the gap motor carry out in the predetermined direction here. And when the reference-value detection means containing 
a gap sensor detects a reference value, it stops. Then, a gap adjustment drive control means works, and drive control of 



tKe gap mqtor is carried out until a gap serves as the set point from a reference value. Therefore, even if it does not 
make a print head contact a form directly, exact gap adjustment can be performed quickly and automatically. 
[0009] 

[Example] The example of this invention is explained with reference to a drawing. This printer is considered as the 
configuration which can carry out regulating automatically of the gap G to the set point n quickly and correctly, using 
fundamental structure as a dot impact printer, and establishing a reference-value detection means (64 65), a reference- 
value detection drive control means (11 12), and a gap adjustment drive control means (11 12), and considering as non- 
contact Form P thru/or printing side IP as shown in drawing 1 - drawing 5 . 

[0010] In drawing 2 - drawing 4 , 1 is the frame which forms printing side IP, and the carrier guide shaft 41 and the 
roller shaft 51 are ****(ed) by the side-attachment-wall sides IS and IS. Print head 3 OH are carried in a carrier 45, and 
both-way migration is carried out along with the GYARIA guide shaft 41 by the carrier driving means which consists 
of carrier motor 40M and the sprockets 42 and 42 which are shown in drawing 1 and drawing 2 , a timing belt 43, and 
carrier drive circuit 40 grade at a longitudinal direction. Moreover, it can rotate by form-feed motor 50M, and a roller 
shaft 51 can convey Form P in the predetermined direction. 

[001 1] The gap adjustment device is formed here with what is made to carry out isolation approach of print head 30H 
to printing side IP the whole carrier 45, and performs gap adjustment by rotating the adjusting cam 61 which drives the 
carrier guide shaft 41 with which it was equipped possible [ vertical directional movement ] in fluting 1H of side- 
attachment-wall side IS of right and left by gap motor 60M, as shown in drawing 4 . It can consider as each 
predetermined set point by carrying out rotation positioning of the adjusting cam 61 to "0", "1", -"4" which were 
attached for convenience in drawing 5 . Each set point is set by gap setter 20G in the control section 10 shown in 
drawing 1 , and regulating automatically is carried out by the gap adjustment control means (11 12). In addition, an 
adjusting cam 61 is formed also in a carrier 45, and is interlocked with the adjusting cam shown in drawing 2 - drawing 
4. 

[0012] As a control section 10 is shown in drawing 1 , it is formed including CPU1 1, ROM 12, RAMI 3, the interface 
14 for data transmission with a host computer, input/output port 15, and a control panel 20, and the print head drive 
circuit 30, the carrier drive circuit 40 (carrier motor 40M), the form-feed circuit 50, and the gap drive circuit 60 are 
connected to this input/output port 15. 

[0013] The reference- value detection means is formed here from the detection bar member 64 of the L character 
configuration which the shorter side side fixed at the carrier guide shaft 41, and the gap sensor 65 which carries out 
detection actuation (ON) with a relative position with the lower limit section 64D, as mainly shown in drawing 5 . 
Therefore, a reference value is correctly detectable whenever it fixes the gap sensor 65 to a frame 1 in a location where 
the gap sensor 65 serves as ON, when an adjusting cam 61 is rotated and the gap G between a print head 45 and 
printing side IP (or set form side) becomes a reference value [for example, zero (0)]. What is necessary is just to form 
the gap sensor 65 from a photoelectric switch, a limit switch, etc. Therefore, the activity which performs prudent 
assembly and adjustment, using contact sensor 46S [ expensive ] can also be swept away, without making Form P 
produce dirt, since it is not necessary to make a print head 45 contact printing side IP (form side) directly like the 
former. 

[0014] Next, a reference- value detection drive control means is a means to rotate gap motor 60M in the predetermined 
direction (RRC shown in ST10 of drawing 6 in this example), consists of CPU1 1 and ROM12 which are shown in 
drawing 1 , and is performed by STs 10-13 of drawing 6 until a reference value is detected by the above-mentioned 
reference-value detection means (64 65). 

[0015] That is, in the case of this example, the RRC of the gap motor 60M [ one step / every ] which consist of a 
stepping motor is carried out from a functional relationship with the gap adjustment drive control means (11 12) of a 
detail postscript (ST10), and a rotation halt is carried out in the place where the gap sensor 65 became ON (YES of 
ST1 1) (ST 12). And let the constant C of constant memory 13C of RAM 13 of drawing 1 formed with the storage area in 
part be zero (0) (ST 13). A constant C expresses the above-mentioned reference value of a gap G. Therefore, what is 
necessary is just to set to "N" in ST13, when setting a reference value to "N" which is not zero (0). 
[0016] Moreover, a gap adjustment drive control means consists of CPU1 1 and ROM12, and it carries out the roll 
control of gap motor 60M until it serves as the gap set point n set beforehand, when the gap sensor 65 is set to ON 
(YES ofSTll) (STs 14-20). 

[0017] That is, in order to attain much more high-speed adjustment in the case of this example, the gap set point n set 
by gap setter 20G is read (STs 14 and 15), you compute need [ of including the hand of cut of gap motor 60M ] 
number-of-steps X (ST16), and only that absolute number-of-steps X makes it rotate to the hand of cut decided by this 
calculation (STs 17-19). the operation expression (X=nxk-c) shown in ST16, and its counting - k is stored in ROM12. 
This counting k is a mechanical constant decided by relation with the change value of the gap G at the time of rotating 
one step with the travel of gap motor 60M. In addition, computed number-of-steps X is stored temporarily at number- 
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6'f-steps memory 13X shown in drawing 1 . 

[0018] Next, an operation of this example is explained. An adjusting cam 61 is rotated by gap motor 60M, and let the 
gap G between print head 30H and printing side IP (the set form side is sufficient.) be a reference value [for example, 
zero (0)]. The gap sensor 65 is fixed in the location where the gap sensor 65 serves as ON in this condition. 
[0019] The gap set point n which took the thickness of an application form into consideration is set. It carries out using 
gap setter 20G. The value of the actual gap G before operation is good for arbitrary numeric values. If a gap adjustment 
demand command is here, as for CPU1 1 which forms a reference-value detection drive control means, the RRC of gap 
motor 60M [ one step / every ] will be carried out (ST10 of drawing 6 ). A rotation halt is carried out at the same time it 
carried out repeatedly and was set to ON until the gap sensor 65 turned on until the reference-value detection means 
detected the reference value that is, (YES of ST1 1) (ST12). Therefore, since the actual gap G became [zero (0)], a 
reference value C is set to "0" (ST13). 

[0020] Then, a gap adjustment drive control means (11 12) reads the gap set point n set by gap setter 20G (STs 14 and 
15). and the movement magnitude (number of steps) X including the migration direction (hand of cut of gap motor 
60M) over printing side IP of print head 30H -- computing (ST16) - only X step makes the hand of cut rotate gap 
motor 60M (ST 18 or 19) Therefore, since only the specified quantity moves print head 3 OH through the carrier guide 
shaft 41, an adjusting cam 61 can adjust to the gap set point n correctly. 

[0021] After adjustment termination, CPU1 1 rewrites the constant C memorized by constant area 13C to the value 
which added number-of-steps X by this time to the reference value (O 0). It is for carrying out high-speed adjustment 
much more by carrying out the legal fiction of this setting gap (n) for next gap adjustment to a reference value. 
[0022] Carry out a deer, and according to this example, a reference-value detection means (64 65), a reference-value 
detection drive control means (11 12), and a gap adjustment drive control means (11 12) are established, exact in gap 
adjustment, since it considers as the configuration which detects, without making printing side IP thru/or a form side 
carry out the press contact of the reference value (C), and carries out point-to-point control to the gap set point n on the 
basis of this non-contact - and - quick - it can carry out - and handling - it is easy and low cost. 
[0023] moreover, the structure formed from the gap sensor 65 by which a reference-value detection means (64 65) 
serves as the detection bar member 64 which fixed at the carrier guide shaft 41 from a photoelectric switch, a limit 
switch, etc. - easy - so-called - it is - since — handling also becomes easy by low cost much more, moreover - since 
what is necessary is just to fix the gap sensor 65 in the place where the gap G became a reference value (C) - 
adjustment - it can perform easy and always exact gap regulating automatically. Since it can be made to follow 
immediately also to modification of a reference value (C), adaptability is large. 

[0024] Moreover, since the reference-value detection driving means (11 12) is considered as the configuration which is 
made to carry out the RRC of the gap motor 60M [ one step / every ] which consist of a stepping motor, and performs 
them, it can detect a reference value (C) correctly much more. 

[0025] Moreover, since it considers as the configuration rewritten to the value which added this time after the 
automatic gap adjustment in a gap adjustment drive control means (11 12), the gap G, i.e., the number of steps, of the 
real [ reference value / (C) ] festival after adjustment, next gap adjustment can be performed still more quickly. 
[0026] In addition, although anchoring to the carrier guide shaft 41 of the detection bar member 64 was made into the 
fixing method and the detection bar member 64 was used as the 1 bar in the above example, if point 64D with slot 64S 
is ****ed as a slide type and the detection bar member 64 is formed possible with a bundle by 64B as shown in 
drawing 7 , a setup of a reference value (C) can be simplified further. 

[0027] Furthermore, if constituted possible [ modification of the relative-position relation between the carrier guide 
shaft 41 and an adjusting cam 61 ] For example, if eccentric ring 41 E and cam floor 41F are prepared in the carrier 
guide shaft 41 as shown in drawing 8 , and eccentric ring 41E is constituted rotatable and possible [ immobilization ] 
After deciding the relative position of a reference- value detection means (64 65) and an adjusting cam 61, print head 
30H can be tuned finely and a reference value (C) can be made to detect correctly much more. 
[0028] 

[Effect of the Invention] since it considers as the configuration which establishes a reference-value detection means, a 
reference-value detection drive control means, and a gap adjustment drive control means, detects, without making a 
printing side thru/or a form side carry out the press contact of the reference value, and carries out point-to-point control 
to the gap set point on the basis of this according to this invention - gap adjustment - non-contact - accuracy - while 
being able to carry out quickly and automatically - handling - it is easy and low cost. 



[Translation done.] 



